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mm i] nm%x\ 

C : 0. 03-0. 25%, 

Si : 0. 00 1-3. 0%, 

Mn : 0. 0 1-3. 0%, 

P : 0. 00 1-0. 06%, 

S : 0. 0 5%WT, 

N : 0. 00 1-0. 030%. 

A 1 : 0. 00 5 — 0. 3% 

htc*) . ¥*j r mfi i . 3ja±. mmimwzKj ■+ 

li 2 ajy±fc£H-c 3-100 %#rr Sit &mt 

lfflt&2 ] JBE#|6]?> rf(rL) ifil . 1 £LL 
ES*mt=»LT45' ^ft^rffi (rD) #0. 9« 
±, EMfitokmAUfiWrti. (rC)fr'l. 2JSLhT 

?> 5 z t i mm t -timcm 1 KaafcossR o wi 

[|H*ffl3 ] M*l/2«Jifc*Jtt6«H<© < 1 1 
1 ) , {10 0} <0*X«R»BS5MEifc* t **t-e<l4 . 
0J2LL* 3. 0JaT?*&£fc*1^fc*Si*3l&Hl* 

[ 1**114 ] A 1 /N#3 - 2 5 TS> 6 Z b ZW&b 
tllfcffl 1 - 3 <0V >-f 1 EfciBaoSSR 9tt fctt 

[tiM5] B£0. 000 1-0. 01fl%#tl 

i t swat-r 4a»*a i ~4covY**ia» 1 actaa*) 

[ff*lS6 3 Mg£0. 0 00 1-0. 5«fi%£tf 

zbZ¥mt-ri mm 1 - 5 <n\ w 1 

[M*JH7J Ti, Nb, V, Zr<01«*fcl428 
liLhSr-^ltt-0. 0 0 1-0. 2«*%-Srt»ii:*«fa 

t ti mm 1 - 6 *>i, vi*h.a> 1 jstiaa^^ 0 ttt 

[M^8 3 Sn, Cr, Cu, Ni, Co, Wfc i 
imoma£fc(42afcLt££fK'0. 0 0 1-2. 

[fl*II9] Ca|0. 000 1-0. 0 1«*%# 

tszbZ¥mb?& mm 1 - 8 vf 1 gee* 

[ 1 0 ] M$g 1 - 9 OMft*' 1 3CBEft®M 

rii^ 1 EfclE»tf>fl#Jft#£*-$-«*Ifc (Ar3 30B 
5 0*C) xmtSfclSKffifcSfcTU SiS-7 0 0 
•CT^ * Jfc 0 . JIT$ 3 0 % feJLh 9 5 %5foW O&ISIffli 

*»u ¥%Jnift)$ffi4~2 o vc/nmx'imt. ft 
iCi'iiiags-6oo-8oo"ct-ri»M#fi^TV\ $t 



fcAcl S3BWU2LL1 0 5 0'CWT^jaS^TDPffi-rs 

a. 

urai 1 1 ] mm i -9com^ i mizimnm 
mmmt&umxh^x. mmntM4-9^ 
-r*> i a wE««fl59ejafl't* t . a>o4-& <bm 
mni/As/Aiz&ux&KJi-j hmi£v-?>\s 

*rV*M hffii8 3M«*fctt2«O*MIMs#7 0~l 

0 0%-C*4ffl»^t*«S©H«t£ET*3 0%iilb 
9 5%5fo1f<9JSISE®£ffl5U ¥%MM4-2 0 0 
Xl/^XWk L . ftffiltit&S £600-800 'Ci: 
"J-SflUfiSrffV \ S^KAc lSUBUftfiU: 1 0 5 0 *CJ2l 

[«*«i2] mm#>^zzmzbimib? 

mm 1 0 ifcii 1 1 tEtt«aSR*)ttt:flfch.fcS5l 
[000 1] 

^mmumizm-th^cDxhi. ^m^mm±. * 

WW®* L%^i>cDb . BMII«o/s«>t:jffl«a«Jft-3 # , 
§4>t{4A 1 ^A 1 -MgfciMtift^l 

[0002] 

3 i-TS fc . WildPttRWB 56-13965 4*$MtZ 

m*ztix^2>£oiz, c i^mnrnt tzmi&mm 

fcSi, Mn, P^fMDLT34^-tl.it^l-C-' 

^ff^ff^^-r. ms»e'cco 2 *%mzm£$h 

Zblz**). tmm&£<7)Wb£X'&f 1 1> ftM^r i ^ 
fct4W^Hv\ 

[0003] intcWLr c**»ifcRwiK , **oaas 

7-4774 «^F2 - 2069 5^fg. 

»&BB5 8-4 962 3-9^a. W^B6 1-1 298 
3-t^a. ^¥1 - 3 7 4 5 6^m. #ISBS5 9- 

1 3 0 3 0%MKrifW»*3#iTV**. L*»t«n6*fe 
i*i4>fc:-5V^T«)C»4*«Wt0. 0 7%tlTtffi 
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[0004] 1-1001 

c»#o . 1 4%?himw&m rmtmbtiz z t 

ZtlX tJ "3 . 2 <teDnitt#3&fc Lfc »h 8SH4*»SH* 
bthb &&n&£jc%Zmiflthlf% t>-fs n x b r 

C : 0. 03-0. 25%. 
Mn : 0. 0 1 — 3. 0%, 
S : 0. 0 5%WT. 
A 1 : 0 . 0 0 5-0. 3% 

{i2«KU:*-&W-C3~l 0 0%^^^,Zb^mb 

[0 0 0 8] (2)EI2ff6]<9rtt(rL)#l. 1JH 
±, ES*|6](CSL.T4 5° ^TfaOrji (rD) #0. 

E0i*|fi|kBft*|fi|«r*(rC) #1. 2121 
±T**£i:t1*at-r4lna ( 1 ) fcBttOHBROtt 

(3) »Rl/2OT=tJJt4«GiiO { 1 1 1 > , (1 
0 0 > 0*X«RitBS5Sffiib6 t *n-P*i.4 . OJSLh, 
3. 0 JilT?* IZb Z^im b tiWi ( 1 ) ifcli 

(2) fciE«^«0ttfcflHifcK3iifl«mR. 

[0009] (4) A 1/NA S 3~2 5 <I b 
gtetSfiflE ( 1 ) - ( 3 ) <0Vvf*tf,»iJlKiE8iO» 

(5) B£0. 000 1-0. 0 lHtR%^tiZb^ 
mbt SffiB ( 1 ) ~ (4 ) <0V^*»13atfBli^ 

(6) Mg£0. 0001-0. 5SC*%^tf.It£« 
•fc-f SliflB ( 1 ) ~ ( 5 ) WVvtfMfrl *fc|j»tf* 

(7) Ti. Nb. V, Zr0)lUt1M.2W3±*4 

itt'0. ooi-o. 2 fcfciMM: -t&m 

IE ( l ) - ( 6 ) w-rtifr l «(dEttA«ROtt(cft 

(8) Sn. Cr, Cu, Ni, Co, Wfcit/Mom 
l8££(±2«IjLL£-£itT'0. 0 0 1-2. 5®*% 

^tJifcSr^lSt-tSffie ( 1 ) - (7 ) <o^-m*»i 

«fciaawasR o ttccflttifcmutMK. 

(9) Ca£0. 0001-0. 0 1 
WibthwM ( 1 ) - ( 8 ) i^nfil*>lJlClSI« 



[0005] 

[^*«lj: o b-r&mm) *%mtc&<r)&^m 

[0006] 

mzm®;?^< . m.w*zmfi>t:bz6. am< 

[0 00 7] aWMWWItkfiti^Mt, 
( 1 ) «S%T\ 

S i : 0. 00 1-3. 0%. 
P : 0. 00 1-0. 06%. 
N : 0. 00 1-0. 030%. 

[ooio] ( i o ) file ( i ) - ( 9 ) <oM*ia»i js 
C£«(iO«Bfi*«J&tS*ffi'C»oT, lufs ( 1 ) ta 

it (4 ) - ( 9 ) fiwvtftfriEfcieaoft^jsa** 
t&«3£ ( a r 3 saoa- 5 o°c ) °c&±vfmjm$: 

§S7U SiS-7 0 0°CT^&ffiO. ffiT*3 0%fcLL 

9 5 %*it<o«HSffi® * st l . vmafmsi 4-200 

V/Sffi&m L . ft SI 'BtffiJK £600-800ri: 
■flimZ'&K S&fcAcl SBB^JSLhl 0 50^ 

( 1 1 ) WIS ( 1 ) - ( 9 ) VMtlfr 1 £(CiE»Ofl£ 
*iBS1-SJ5rifcT*oT. fiMl££f24-9?Hvf 

tifr i JitEa^i??**** L . fr-y}?* <bhum 
y-t-f na^at>is*fcii2a(!o*Msp* t 7o-i o 

0 %TJ> I. hmUNKKET* 3 0 %ULh 9 

5%*»*>&iaflEg£JSU WD«4-2 0 0'C 
/B#fST«L. ffcSPJ^aKSr 600-800 b? 
*«tt*tfk\ $^(CAcl £M^LL1 0 5 0°CWT 

( 1 2) gisttSAoSfcjWifcfcisafc-t&iiiffi 

( 1 0 ) Jfctt ( 1 1 ) fciE»«oaBRDttfcft*uti«B! 
[00 11] 

[^ioHSltfo^] J3LTC*fMB^SiHltiJMB-rS . 
C : MWftKlWJT. *tz. C&Zi&mt&tlMZii 
3XYTv?b%l. ZhlZZ ZbXfMm. 

Outfit fc«»i:?Sr*»T«BWlc«SiSrt-*. 0. 0 
3«%W±^2nt-rs*\ S«F* rffl^JSfftt^ft 
& tMzim&nmnltftt Lot < JJR* 
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0. 25%kt&. 0. 0 5-0. n%imtL\m 
WX'hh. £<9mi<te. 0. 0 8%-0. 16%T" 

[ o o 1 2 ] s i : »mwmm.*isfah z t a**r 
tz. s iimMfawzfr£tz>fflt®<7)M.zmit: 

OMXtt*. TRBSrO. 0 0 1%iL£<%t 
±3tf*«j*W»&«0. 4-2. 3%*»#*U>«irc 
[ 0 0 1 3 ] M n : *!WftK*«T*6tf*»0T4r 

MirmZgitZlthnX; 3. OKM%i±S&kt 

4. o. o lvmxmizi'&Mmmzxhtfi.ft 

U 4fcSKjeHf&SRiaEE®»th.S:Sllfe-r4^-C. i 
JifcTrafc-f*. 2. 4|i%*WJ81ttJ#J 
fctf>fc#*U\hlR?**. 
[ 0 0 1 4 ] P : SSa^ftt^Sft^OTSfCftS^-CO . 

ooua±aanrt-s. o. 0 69flB£aairrsi:*SHt 

[0015] s : wmrch 0 , i&wimt K.m 
mwitim±titzMzo. 0 5%aTt-rh.eti, 
<no. oi5%arxhi. tfz. mnmtcommz 

fcVv£ N Mn/S>l OX'fo&ZktfWt U\ 
[0016] N : *«Wt*JV^TWIt k »6. &Sf&9 

izx^xMsmmtmitisb. aBROtt^ftt-t*. 

Jl*?ft r fcabfcli 0.001 %£LbO»* s # 

at* s. $'i~%'hb mm&mtz *t 0 . £*oa 

l^oa s £3Sfcfc*fctf>-LRS:0. 0 3%fc-t6. 0. 

0 0 2-0. 0 0 7%#«fc9#*U*ttH"C*S. 

[ 0 0 1 7 ] A 1 : *»Wt:tJ^-C*!l"?*4. &®f* 

R»7C«i:L"Ct*ffl-C*6<O-C0. 0 0 5SA 

mhsanrt-i. fctfu mmzmn-ttt^xhr-/ 

Tk%*). *fflf^l«S-»»L. r«tfiT-r*. ftoT 
±MZ0. 3 MX fct*. #2L<tiO. 0 1-0. 
1 Oll%ttS. 

[0018] *%ajfcoii«(0«(itlTO fc a *) X'h 



izfffltlfrbX'hh. itz. XKmhtiX^lXHz, 

h<nx\ m&mzm-tm$mtizfctx®'M±iic?)& 

3%mxn. h**)*m%9)%timwx'%fr\ mi 
ar, a- «j y^tt£fa±s 9 o-ioo 

ht 0-1 0%<D7x5-f h*>/»«4ffl« 
A>\ W£fa±$Ht££tofcte3-3 0%cDSS 
tf-Xf"M hh7 0— 9 7%c07x5-f N*>£j£l>tt 
IftWMiU*. frfc. ££t'*y<4-M Ft 14. ±«K 

[ 0 0 1 9 ] A»*SEtt^^*- 'J >?®te.<Dtz#> 
Uf?)lT V+M V cr>^m* 3 0 %VXT k+tZk ** 

[0020] zhb<nimtotmftWiMR0y&Wift 
fcStt=5*rfflfci3Vvc. «W^i/4-3/4cofiESco 
*FJf^^MM(CJ: 0 2 0 0-50 0fST'5-2 OS 

«Oft*>9fc:EBSP*ffl^Sii:t>Wffl-C*6. 

[0021] *%,mz£~>xnt>timmn¥&>rmii. 

1 . 3&±X'h&. it:. E®*[6]^ril (rL)*>' 
1 . lJSUb. ES^ICMLT4 5' Jtorl ( r 
D) #0. 9£Lh, fflBSrrtUC«UTlWi*W<Or* 

(rC)*U. 2J3UtT*S. i9»iL<(i, 

1. 4JjLh, rL, rD, rC«Wni. 2 
J3±. 1. OJJUi, 1. 30±X't>&. T^rfflJi. 

(rL+2XrD+rC) /4 T'^-i ^itl> . rffi^iJ 
ffitt J I S 1 3# Bifctt J I S 5*BKBJt*ffllrVt 
gio»OKII*ffV^, 10%4fcttl5^5l-95R")a<0 

[0022] *f6Bflt J:o-C»^i«Ktt. ^=5r< t 

{ 1 1 1 > Hs {10 0} ffi(;ov^-?-it-? I tL4 . 
0I2U:. 3. 0felT7*&. J:9#4L<li, 
6. OtJLh, 1. 5JttTC»*. jyyj&BQttit? 

W&X'hh. fflZ*bb&ffl$?>3/8-~5/8<7)ffl& 

mfflmiz£iximztitz3<X7tM£®m<7)<i> 2=4 5 
• Bfffl±o (111) [1-10], (ill) [ l - 

21], ( 554) [-2-2 5]«)!MEtt**t«l 
3. 0J3UL 4. Oiy±. 4. 0JjUtf*£ii:**a4 
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l\\ $rts. *»HBK*JV^{4 { 1 1 0 > mcOX&y> 

yA&mttfo . i eub, ±ie<£ 2=45- snstfeft 

4(110) [1-10] fcitf (110) [00 1] 
OiUEtfl. 0 2rtS^|.%^^S> l 9. :<Ot*CllrL 

[00 23] Al/MZ3-2 5cr>mmX'b&Zktf1ft 

#*L<tt5~15<3«i|-C*4. 
[00 24] Bttr«£|*|J:S-£fc9, »2<fc8lllttl6 

0 0 0 1 %WiX'\t*<ry%mi.ivf &X\ 0. 0 1%j@ 
aawLTfctSlifc0SMWi#^<i5rv\ 0. 00 0 2- 
0.003 0%tfft£ LV*l?*i . 
[00 2 5] Mg{iffliK7C«i:LTflS&T'J)4. 

asx^iSjDttiMfcfli, *flsiH«nsiiw>**«iifcajw 

*3Ju ;><-y*1x£«&3. ftot, «*%f0. 0 0 
01-0. 50%ttl. 

[0026]Ti, Nb, V, Z r t&gfcJEtTg&Sn 
mi Z k J: o T«ttf SrKSMHfc Lfc 0 SaXtt5r [6)± 

•* 4 i t 4 ot\ i a * fctt 2 8ja±*^«-r 

0. 0 0 1 %J5Lh^t«rr-g. . *<D£fM*0. 2%£i$;i 

mximzik&tiib. m'mm\mMm®A 1 1 
x. zcotm&o. ooi-o. 2&m%kt&. £9 

IfttKliO. 001-0. OAXX'hh. 
[0027] Sn, Cr, Cu, Ni, Co, W, Mo 

\tWMX'h *)<&gi,zmixztLt><7> i 2a 

UU:*-&iFC<fcRfcJGtTMBrcO .001 %VX±M 

Zkfrh, 2. SXOTfcLfc. 
[ 0 0 2 8 ] C a : ^4WJ1W^5*«Kt^^7C3g 

%T0. 000 1-0. 0 l%<D3gBi:-r&, 
[0029] 4fc. ^immWkk LX, O, Zn, 
Pb, As, Sb&f£mm0. 0 2M&%V1T<T) 

[0030] sfeWKtfc:*fc-7Ttt, 

■f I. £ fc =5: < fmSMtZ C C - D R& k'<?>Wk1fmt 
&X-$bitXWmiXi>ir£b%\\ toMylvh* 

®m*y7zmmLx$mEm*'fT'>x t&v^tiw 

?U*VVF. A l N£H»#Bfc-*-*fcAfcl 1 0 0'C 



W±kthZktfK£L\\ JKBtf>tt±fffflJ»i (Ar 
3 - 50) mii-Cfr5. »4L<ttAr3 A^JLhtt 

4 . m&<?)&3iim&imizm%-r& t eo-ete&i %#a 

&mt:10°C/s);Xkk'f&Zkt>Wm\ rnzjR*) 
ffl»iSffli2Lh7 0 O'COTfc-ta. A 1 N<OH*fcfc 

KU6 2 O'COT. S t>lzm L<tt5 8 OiCiaTC 
»*. IWaffift^l^^UUiK'O^TJJftSritUTfcft 
V\ ffiE&A*-§:5>H;:&£U a«WfctLHf 

EsiatiKiJW- * i t #s* l o . 
[0031] fmm<nftmEm<r>e.Tm3.3 0-95% 

t k r m<&< z&nx'zwimizmfeti . 

[0032] JMEfiMi. £#*r «S:ft&fc*>*>«tti: 

*7 5-r yx-mxtf ->x i>mb^\ Himmm 

10%MT<r)<$mzmLXi>®bfr\ £i*. mmm 

-2 0 0°C/hri:-ri»^A>'J>l». Stttt 10-4 0 
6 0 0~8 0 0°Ct-ri»it* i atL^. 6 0 0°C*)H 

xunfe&tfg-rit'fmxiitfgitti. soo 

2 0 ) Vai-X'COmmm^ l hrJa±-C*4 £ t *« r ffl 

«M«fc:*J^-C<PrtT«tfllt4*^tli5~l 0 0 
•C/hrOffiffl t * S . £ cot £ OHMTObftffiJKM: 1 0 0 
kthzktf?4 )V$m<r> a y b" 'J y ^oiLS*» 

t A c 1 ^^IXhT'O jDSft. -fKbha + r 

2wmim±.x'<r)i}ig&w<i5mk%&. m*«aci a* 
ar«i£*i<5>offli«#^*^. mi<iz (Aci + 

3 o ) •cams?** . i o 5 o*cw±t lt t 

yy^m^ticox'ztL^imkth. 950W 

[0033] ^raJIffitC«1-|»iftS«^ffi^5-»Jffllt-4 
£ fc J: o T § fcR# %aSR 0 ttSrtf 4 £ k ifiX't 

h. mm<rmmt')?%<kh®.w- \/A~~3/A<m. 
i mt tzte 2 8<o*w**«^«-c 7 o %at t -r 4 £ fc 

JJB*«sWi8 OXfiU^ff* L< , 9 0 
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*ttll(c?6%Jl(zJ:tt>aJ:SH3*i*. 
X'<F>^1~A Y-bit. IM^A-M h 

[00 34] flittoft. fto&fcfcl/tkW**^. ft 
•5$, S^fctiA l-^A l -Mg£±flsfctSft^>#i 

*tr. ffiisfto # (iaeegnsffifto %v4 ytistt 

ft-5 * *»^TiT 3 Zbtf#& U\ jflHSttft'7 SiS 
fc«»fttt. A8» U»o| kffl«fcft^Afl:*iE 
■M&SfcfroTfcA^. JfflKffiiSfto#<?5ti*» N 
Sfi*±*i:1-*a^ft««ft-5**fi : -Jtt>ftui4: 

[0035] «#Mfc4fcliEttft-3 Sftft^df-^^li 

ttSfrfcsfcRKietTfH. 0. 5-5. 0%#JJ4L 



»43 4 0MPatU:"t > **. 
[0036] 

[HflSffl] * 1 t^JS^ft^B^aWL-C 1 2 5 0°C 

tt±tfass-Ar3 ^m^Scitti-htms. 

izm 2 izTfitsrmx- -«w uct& . jp^g 2 0 *c/h 

«Hfia*a. 1 5x:/hr-c}$aiLfc. ztizzwztm 
mmmz 60s, jv&mHgi* 1 8 0 s t-timmiz 
mitz. mmmL&xvmwm.izmiz^Lfcm 
*)X'h&. mti<7)7oo'cx'<Dmm^ffh-r. fmmco 

[003 7] fc&sflfciJHKftrffifcJ I SI 3^BMg! 
[00 38] ^2 J; OBfl^^hfcO. *WUJW?tt^ 
[0039] 





C 


SI 


Mn 


;> 


S A! 


N 


Al/N 




A 


0.11 


0.01 


0.44 


0JD11 


OJ002 0JD42 


0.0021 


20 




B 


0.16 


0.03 


0.62 


0.015 


0.005 0.018 


0.0024 


8 




C 


0.12 


0.01 


1.55 


0.007 


OJ001 0.050 


0.0018 


28 




D 


0.08 
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7 
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0.05 


1.21 


1.11 


0X503 


0.004 0.044 
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16 
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0.05 


OjOI 


177 
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OJ0O3 0.047 
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0.11 
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0.004 0.035 
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16 
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0.09 


0.03 


2.14 


0.003 


0.002 0.050 


0.0032 


13 


B=0jjCO4 


1 


0.15 


1.08 


1.66 


0.00/ 


0.C03 0.039 


0.0020 


20 
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1.18 
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16 
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0.004 
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